Modulation of epirubicin cytotoxicity by tamoxifen in human breast cancer cell lines.
The present study was designed to investigate the modulatory effect of the anti-estrogen, tamoxifen (Tam) on epirubicin (Epi) cytotoxicity in breast cancer cell lines; MCF-7 and NCI-adr. Using sulphorhodamine-B assay, NCI-adr cell line was found to be five-folds more resistant to the cytotoxic effect of Epi as compared to MCF-7 cell line. Pretreatment of cells with Tam was observed to enhance Epi cytotoxicity by 4.3- and 6.5-folds in MCF-7 and NCI-adr cells, respectively. Tam-Epi interaction was found to be additive in MCF-7 cells and synergistic in NCI-adr cells. Flowcytometric DNA ploidy analysis revealed that, Epi induced cell arrest at G2/M phase. Tam pretreatment enhanced the blocking activity of low dose of Epi in MCF-7 and induced nearly two-fold increase in the percentage of S phase in NCI-adr cells. Determination of cellular Epi level revealed that Tam induced a significant increase in intracellular Epi accumulation only in NCI-adr cells after 48 h. However, analysis of P-gp function revealed that Tam failed to modulate P-gp function in both cell lines. Also, assessment of topoisomerae IIalpha gene expression showed that neither Epi nor Tam managed to change its expression level. In conclusion, Tam potentiates Epi cytotoxicity in sensitive and resistant breast cancer cell lines. This potentiation can be explained by an enhancement of cell accumulation in S and G2/M phase, at which the cells are most sensitive to the cytotoxic effect of Epi as well as an increase in the intracellular level of Epi in resistant cell line.